Diversity of nitrogen-fixing cyanobacteria under various ecosystems of Thailand: population dynamics as affected by environmental factors by Somporn, Chunleuchanon
Diversity of nitrogen-ﬁxing cyanobacteria under various ecosystems of Thailand:
population dynamics as aﬀected by environmental factors
Somporn Chunleuchanon1, Apichat Sooksawang1, Neung Teaumroong2 and Nantakorn Boonkerd2,*
1Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University, Chiangmai 50202,
Thailand
2School of Biotechnology, Institute of Agricultural Technology, Suranaree University of Technology, Nakhonrat-
chasima 30000, Thailand
*Author for correspondence: Tel.: +66-44-224750/1, Fax: +66-44-224750, E-mail: nantakon@ccs.sut.ac.th
Received 4 February 2002; accepted 30 October 2002
Keywords: Environmental factors, N2-ﬁxing cyanobacteria, population dynamics
Summary
Investigation of N2-ﬁxing cyanobacteria from Thai soil was carried out at 2-month intervals between July 1997 and
November 1999 to determine the population number, population dynamics and favourable habitats. Sites were
selected in three parts of Thailand; North, Central and Northeast. In each part, various soil ecosystems were used as
sampling sites; at highest elevation as on the top of the mountain, in the middle and at the foot of the mountain, as
well as in ﬂat areas of agricultural practice and uncultivated areas. Generally, a high population of N2-ﬁxing
cyanobacteria was found in agricultural areas where rice cultivation was practised, rather than in other sites. The
population dynamics in the mountain and uncultivated areas were less ﬂuctuating than in agricultural areas. The
population densities in agricultural areas increased in the rainy season and decreased during the dry season. Other
environmental factors such as temperature, moisture and pH also aﬀected the population densities in diﬀerent
habitats. Cyanobacterial diversity was notably inﬂuenced by the type of ecosystem in both dry and rainy seasons.
The cultivation area containing rice in rotation with other crops contained the most genetically diverse range of
species.
Introduction
The cyanobacteria are by far the largest group of
phototrophic prokaryotes, occurring in a wide range of
habitats. They are essential components of grassland
soils, desert rocks, hot and cold desert soils, tropical and
temperate forest soils, agricultural soils, wet soils (silt
and mud) and marine marginal areas. Their success
appears to be due to a number of features widespread in
the group, of which the following are likely to be
important in soils and sediments. The temperature
optimum for many cyanobacteria is higher by at least
several degrees than most eukaryotic algae (Castenholz
& Waterbury 1989). Tolerance to desiccation and water
stress is widespread, and cyanobacteria are among the
most successful organisms even in highly saline envi-
ronments (Borowitzka 1986).
There are many reports of N2-ﬁxing cyanobacterial
establishment in soils including desert crusts, agricul-
tural soils and rice-ﬁeld ecosystems (Whitton 1993). The
ability of many species to ﬁx N2 is believed to provide a
competitive advantage to these organisms in habitats
where levels of combined nitrogen are low. One of the
fruitful examples of the role of N2-ﬁxing cyanobacteria
in terrestrial ecosystems is supplementation of nitrogen
to rice ﬁelds through the Anabaena–Azolla symbiosis. In
addition, various reports have indicated that cyanobac-
teria may be important agents in the maintenance of the
N-status of soils (De 1939; Singh 1942, 1961; Watanabe
1951, 1959). Hence, the distribution of N2-ﬁxing cyano-
bacteria has been investigated almost in every soil
ecosystem, and increment or reduction of the cyano-
bacterial population may continuously aﬀect the nitro-
gen status of the soil. Therefore, proper management of
N2-ﬁxing cyanobacterial populations in agro-ecosystems
has been emphasized for sustainable agriculture. In this
study, the environments which promoted the N2-ﬁxing
cyanobacterial persistence and the eﬀect of physical
factors on population dynamics have been evaluated in
various soil ecosystems in Thailand.
Materials and methods
Site selection
Soil samples were collected at 2-month intervals between
July 1997 and November 1999. Sites were selected in
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